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(54) STEEL SHEET FOR HOT DIP GALVANIZING. AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a steel sheet for hot dip galvanizing, having about 440 
to 640 MPa tensile strength and exhibiting excellent plating characteristic, a hot dip galvanized 
steel sheet, and a useful method for manufacturing the steel sheet for hot dip galvanizing. 
SOLUTION: This steel sheet for hot dip galvanizing contains/by mass, 0.03-0.23% C. <3% (not 
including 0%) Mn, and <1% (including 0%) Mo and also contains, by mass, 0.08-0.5% of Si and/or 
Al and 0.1-1.8% of Ni and/or Mo and has >2 vol.% retained austenite, and further, the MSO valve 
(° C) defined by equation (MSO value)=550-361 x [C%]/(1-Va/100)-39 X [Mn%]+30 x [AI%]-5 x 
[Mo%]-17 x [Ni%]-10 x [Cu%] is regulated to -80 to 80° C. In the equation, [C%], [Mn%], [Al%], 
[Mo%], [Ni*], and [Cu%] represent the contents (mass %) of C, Mn, Al, Mo, Ni, and Cu, 
respectively, and Va represents ferrite fraction (the total fraction of polygonal ferrite and ferrite 
in bainite). 
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l*« ff£L<l*5 0 O'C&LTtTZOtf&^tf* S^it 
j§iiffifS*>o 5 0 0-60 CClc— BSWlctoSft 
tl)ffllt-t. 3 08>Jsl±l*-t©S£^iai~'R*#Lfc^ 
IS?*<&t\> £fcC<DSfi*<3 5 0 c, C:fcjSI=fc-l><!:, * 

-C. CO^SfiCDTfEttSSO-CfrSi^^fc-So 
[0 0 3 6] KTF. *f|BJ^HlSff9(-<fc-orSI-»ffll> 

-ei*!&<, H& • &iE©ffi©i=©LTi8:ft£M-r&c<ti;fc 

[0037] 

[SI1608] TIHS1 l-5tf<b^jSttiiflj£<Dffl*S£, K£ 
jgfg^lCTjgfgU 3 0mmfelEILfcft. 

^A<4. 0mmlC<£-5^1?SftFaffSLfco &«Siffi<D 
^JSIjS (Ae, £flgj£*S<J;tfAe3 . fccfctfM 

s om&m. i ±«miiemi*i=oi»t. 

t«>o#5SA<— fctfcofcgS) Sffll^Tfifcofco c 

aft) . (humul tames®) . 

<sal *m> . ts^vrnwrnm (&zm ties 

[0 0 3 8] 
[81] 











ro 


No 


c 


Si 


Mn 


P 


S 


Al 


Cu 


Ni 


Mo 


Al+Si 


Cu+Ni 


Ae, 


Ae 3 


1 


0.02 


0.03 


1.5 


0.005 


0.005 


0.20 


0.20 


0.20 


0.00 


023 


040 


708 


864 


348 


2 


0.14 


0 03 


1.5 


0.005 


0.005 


0.20 


0.20 


020 


0.00 


023 


0.40 


708 


817 


-13 


3 


0.14 


0.5 


1.6 


0.005 


0.005 


0.20 


0.20 


0.20 


0.00 


070 


040 


695 


838 


-13 


4 


0.25 


0.03 


1.5 


0.005 


0.005 


0.20 


0.20 


020 


000 


023 


040 


708 


791 ! 


-110 


S 


019 


003 


1.5 


0.005 


0.005 


0.20 


0.20 


020 


0.00 


023 


0.40 


708 


804 


-36 | 


6 


0.14 


1.5 


1.5 


0.005 


0.005 


0.20 


020 


020 


0.00 


1.70 


0.40 


666 


883 


-13 


7 


0.14 


0.03 


3.5 


0005 


0.005 


020 


0.20 


020 


0.00 


023 


0.40 


666 


771 


77 


8 


014 


0.03 


0.3 


0.005 


0.005 


020 


0.20 


0.20 


000 


023 


0.40 


722 


844 


33 


9 


0.10 


0.03 


1.5 


0.005 


0005 


0.20 


0.50 


0.50 


0.00 


0.23 


1.00 


703 


824 


33 


10 


0.08 


0.03 


1.5 


0.005 


0.005 


020 


0.50 


0.50 


0.00 


0.23 


1.00 


703 


639 


51 


11 


0.04 


0.03 


1.5 


0.005 


0.005 


0.20 


0.20 


0.20 


0.00 


0.23 


0 40 


708 


B52 


11 


12 


0.14 


0.03 


1.5 


0.005 


0.005 


100 


0.20 


0.20 


0.00 


1.03 


040 


733 


893 


11 


13 


0.14 


003 


1.0 


0.005 


0.005 


0.20 


250 


0.00 


0.00 


023 


2.50 


717 


831 


155 


14 


0 14 


0.03 


1.0 


0.005 


0.005 


0.20 


0.00 


0.00 


0.00 


0.23 


0.00 


717 


831 


180 


15 


0 14 


0.03 


1.0 


0.005 


0.005 


0.20 


0.00 


0.00 


0.00 


0.23 


0.00 


717 


631 


180 


16 


0 14 


0.03 


1.0 


0.005 


0.005 


0.20 


0.00 


2.50 


o.oo 


0.23 


250 


675 


794 


138 


17 


0.14 


0.03 


1.0 


0.005 


0.005 


0.20 


0.20 


020 


0.20 


023 


0.40 


714. 


835 


5 


18 


0 .14 


0.03 


1.0 


0.005 


0.005 


0.02 


0.20 


020 


1.50 


0.23 


0.40 


714 


876 


-1 


19 


0.14 


0.03 


1.0 


0005 


0.005 


0.20 


0.20 


020 


0.00 


0.06 


0.40 


709 


612 


I 1 


20 


0.14 


0.03 


1.5 


0.005 


0.005 


0.20 


0.20 


0.20 


0.00 


023 


040 


708 


617 


-13 


21 


0.14 


0.03 


1.5 


0.005 


0005 


0.20 


0.20 


0.20 


0.00 


023 


0.40 


708 


817 


-13 


22 


0.14 


0.03 


1.5 


0.005 


0005 


020 


0.20 


020 


0.00 


0.23 


0.40 


708 


817 


-13 


23 


0.14 


0.03 


1.5 


0.005 


0.005 


0.20 


0.20 


020 


000 


023 


040 


708 


817 


-13 


24 


0.14 


0.03 


1.5 


0.005 


0.005 


0.20 


0.20 


020 


000 


023 


0.40 


708 


817 


-13 


25 


0.14 


0.03 


1.5 


0.005 


0.005 


0.20 


0.20 


020 


0.00 


023 


040 


708 


817 


-13 


26 


0.14 


0.03 


1.5 


0.005 


0.005 


0.20 


0.20 


020 


0.00 


0.23 


0.40 


708 


817 


-13 


27 


0.14 


0.03 


1.5 


0005 


0.005 


0.20 


0.20 


0.20 


0.00 


0.23 


0.40 


708 


817 


-13 


28 


014 


0.03 


1.5 


0.005 


0.005 


0.20 


0.20 


0.20 


0.00 


0.23 


0.40 


708 


817 


-13 


29 


014 


0.03 


1.5 


0.005 


0.005 


0.20 


0.20 


020 


0.00 


0.23 


040 


708 


817 


-13 


30 


0.14 


0.03 


1.5 


0.005 


0005 


0.20 


0.20 


020 


0.00 


023 


0.40 


708 


B17 


-13 
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No. 










tt±<f 

£& 






tin 3ft ^ 

BfcA 


JUU«X<v<T 
mi \ t> i 




(f$) 


i 1 


850 


750 


400 


700 


40 


420 


20 


B+ r 


2 


800 


750 


400 


700 


40 


420 


20 


B+ r 


3 


800 


750 


400 


680 


40 


420 


20 


B+ r 


4 


750 


750 


400 


700 


40 


420 


20 


B+ r 


5 


750 


750 


400 


700 


40 


420 


20 


B + Y 


6 


800 


700 


400 


660 


40 


420 


20 


B + Y 


7 


750 


700 


400 


680 


40 


420 


20 


B+ Y 


8 


800 


750 


400 


720 


40 


420 


20 


B+ r 


9 


BOO 


750 


400 


700 


40 


420 


20 




10 


800 


750 


400 


700 


40 


420 


20 


D T T 


11 




750 


400 


700 


40 


420 


20 


B + v 


12 


800 


750 


400 


720 


40 


420 


20 


B + y 


13 


arm 




400 


700 


40 


420 


20 


■ R + Y \ 


14 


can 
ouu 


750 


400 


700 


40 


420 


20 


3 


15 


PftO 


750 


400 


700 


40 


420 


20 




1fl 


"J CO 




400 


680 


40 


420 


20 


H+ x 

r 


17 




700 


400 


700 


40 


420 


20 


px v 


18 


800 


700 


400 


700 


40 


420 


20 


r4- v 


19 


900 


780 


400 


700 


40 


420 


20 


■ - *- 




750 


750 


400 


700 


40 


420 


20 


B 


21 


700 


750 


400 


700 


40 


420 


20 


B+r 


22 


800 


750 


400 


700 


40 


420 


20 




23 


800 


840 


400 


700 


40 


420 


20 


B 


24 


800 


600 


400 


700 


40 


200 


20 


B 


25 


800 


750 


600 


700 


40 


420 


20 


P 


26 


800 


750 


250 


700 


40 


420 


20 


M 


27 


800 


750 


400 


800 


40 


420 


20 


B+r 


28 


800 


750 


400 


650 


40 


420 


20 


B+r 


29 


800 


750 


400 


700 


40 


600 


20 


B+r 


30 


! 800 


750 


400 


700 


40 


250 


20 


B+r 
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KilRtg : TS x E I fit) . fccfctftoo^ttitttlZOlvc 
iSSLfc. 5l?gagllis m& : 3 OmmCD J 

I S 5 -SIJPffift&K-l? toTffiSLV n = 3 ©^SUlT? 

•>5aL/- 5» (±«I::*I|MF. TSPI-too^jSSitOll 



P:/\— M V/W? L >-y--('h 

too#JS (Zn) l=£«<5ttU too#*<tt«-f Sfri: 

ItSEMgg (1 000S, 3«tfJ¥*D) . 0Mb**l± 
»fflg£(D£SJ±* S®rfii*x^|sli)Tl-*-3Ti¥WL 

c;h.e><D*sm£. Ti5S3ic-SLr*-ro ft. a 
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[S3] 



7 







ftttttttB 




ft* 


No. 










YP 
(MPa) 


TS 
(MPa) 


El 

(%) 


TSxEl 
(MPa) 


1 


95 


5 


1. 0 


0 


190 


350 


40 


140.0 








2 


90 


s 


1. 0 


5 


260 


470 


45 


211.5 


\J 1 


xm 




3 


90 


5 


1. 0 


5 


310 


510 


37 


188.7 








4 


85 


5 


1. 0 


10 


320 


560 


37 


207 2 


r> 
\J 






5 


87 


1 


0. 2 


12 


310 


480 


41 


196.8 


pj 
\J 




6 


90 


5 


1. 0 


5 


350 


590 


33 


194.7 


X 




7 


B5 


12 


2. 4 


5 


2B0 


520 


37 


192.4 






8 


90 


10 


2. 0 


0 


2B0 


440 


35 


154.0 


r\ 






9 


92 


4 


0. 8 


4 


250 


450 


45 


202.5 


\J 






10 


95 


2 


0. 4 


3 


230 


440 


45 


198.0 


— ?~i " 




11 


97 


1 


0. 2 


2 


220 


440 


45 


198.0 


/-\ 

\J 




12 


90 


5 


1. 0 


5 


240 


440 


45 


198.0 


X 




13 


85 


15 


3. 0 


o 


260 


470 


36 


169.2 






14 


85 


5 


5. 0 


0 


250 


460 


35 


161.0 


— £ — 




! 15 


85 


5 


5. 0 


0 


250 


460 


36 


165.6 


X 




16 


85 


15 


3. 0 


• 0 


260 


470 


38 


1766 


vj 




17 


90 


5 


1. 0 


4 


260 


470 


45 


211.5 


/-\ 
vJ 


aMm 1 


18 


90 


5 


1. 0 


4 


260 


470 


45 


211.5 






19 


90 


10 


2. O 


0 


260 


470 


36 


169.2 


X 




cKi 


90 


10 


2. 0 


0 


2B0 


480 


35 


166.0 


o 

W 




21 


90 


5 . 


1. 0 


5 


260 


480 


46 


207.0 


o 


9mm 


22 


90 


10 


2 0 








o 






23 


90 


10 


2. 0 


0 


320 


520 


29 


150.8 


o 




24 


90 


10 


2. 0 


0 


320 


520 


29 


150.8 


O 




25 


90 


10 


2. 0 


0 


320 


510 


31 


158.1 


O 






26 


90 


10 


2 0 


0 


310 


520 


29 


150.8 


o 




27 


90 


10 


2 0 


0 


300 


510 


28 


142.8 


o 




28 


90 


10 


2. 0 


0 


260 


470 


34 


159 8 


o 




29 


90 


10 


2. 0 


0 


260 


450 


35 


157.5 


! O 




n 


! 30 


90 


M 




0 


260 


470 


36 


169.2 


0 





[0042] Ctl&OttJKfr&H&fr&ttl::. *9£WQ 
m^-Ti>Wn-t:'MS.-ri>&mt. 440~640MPa 

[0043] 



(51) Int. CI. 
T-^a-h' (##) 



ISSJIE^ 



C 2 2 C 
// C 2 3 C 

(72)&BJ# 



38/22 
2/02 
2/06 



4fFHfBEKff«1.TS5»5#. #SC£ 

(72)»BJ# fg* 

Jt*IMn«Jlll|l*KIM'«* *3t£tt» 



F I 

C 2 2 C 38/22 
C 2 3 C 2/02 
2/06 

F* — 



4K027 


AA02 


AA23 


AB02 


AB42 


AC12 




AE12 


AE18 








4K037 


EA01 


EA05 


EA06 


EA13 


EA15 




EA16 


EA17 


EA20 


EA23 


EA25 




EA27 


EB06 


EB07 


EB11 


FC02 




FC03 


FC04 


FC07 


FE01 


FE02 




FH01 


FJ04 


GA05 


JA06 




4K043 


AA01 


AB01 


AB03 


AB04 


AB13 




AB15 


AB16 


AB18 


AB22 


AB25 




AB26 


AB27 


BA03 


BA05 


BA06 




BB04 


BB08 


DA02 


DA05 


FA03 




HA04 
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